We sought to determine the feasibility of developing a multimedia educational tutorial to teach learners to assess the critical view of safety using input from expert surgeons, non-surgeons and crowd-sourcing. We intended to develop a tutorial that would teach learners how to identify the basic anatomy and physiology of the gallbladder, identify the components of the critical view of safety criteria, and understand its significance for performing a safe gallbladder removal. Using rounds of assessment with experts, laypersons and crowd-workers we developed an educational video with improving comprehension after each round of revision. We demonstrate that the development of a multimedia educational tool to educate learners of various backgrounds is feasible using an iterative review process that incorporates the input of experts and crowd sourcing. When planning the development of an educational tutorial, a step-wise approach as described herein should be considered.
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Abstract
We sought to determine the feasibility of developing a multimedia educational tutorial to teach learners to assess the critical view of safety using input from expert surgeons, non-surgeons and crowd-sourcing. We intended to develop a tutorial that would teach learners how to identify the basic anatomy and physiology of the gallbladder, identify the components of the critical view of safety criteria, and understand its significance for performing a safe gallbladder removal. Using rounds of assessment with experts, laypersons and crowd-workers we developed an educational video with improving comprehension after each round of revision. We demonstrate that the development of a multimedia educational tool to educate learners of various backgrounds is feasible using an iterative review process that incorporates the input of experts and crowd sourcing. When planning the development of an educational tutorial, a step-wise approach as described herein should be considered.
Summary Sentence: A multimedia educational tutorial can be developed using a stepwise, iterative approach to teach learners how to assess the critical view of safety in laparoscopic cholecystectomy. States. Thus, it was chosen as the subject of our goal to create an educational multimedia tutorial for laypersons and learners of various backgrounds. We sought to determine the feasibility of developing a multimedia educational tutorial to teach learners to assess the critical view of safety through an iterative review process involving expert surgeons, non surgeons and crowd-sourcing. We intended to develop a tutorial that would meet the following learning objectives.
Learning Objectives:
1. Viewers will be able to identify the basic anatomy and physiology of the gallbladder.
2. Viewers will be able to identify the components of the critical view of safety criteria and its significance for performing a safe gallbladder removal.
Video Development
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An outline was created by the authors to identify the essential components needed to meet the aforementioned learning objectives.
Components Identified:
1. Basic hepatobiliary anatomy A PowerPoint presentation was reviewed by the authors and finalized after group consensus was reached. These slides, photos and operative video were incorporated into a video including accompanying voiceover to create Video 1.0 for review. The authors prepared the assessment questions shown in Table 1 for reviewers to answer after watching the video. The results and feedback generated by the crowd was then used to modify the video to its final version.
Viewer Comprehension and Next Steps
Results from survey respondents viewing Video 1.0 and Video 2.0 are summarized in Table 2 . The final video can be viewed at the following publicly available URL: https://vimeo.com/190486987/7f1e614ad9. We found that with each round of review, we identified areas for improvement based on the reviewers performance on the post-test and the written feedback they provided. We demonstrate that the development of a multimedia educational tool to educate learners of various backgrounds is feasible using an iterative review process based on the input of experts and crowd sourcing. When planning the development of an educational tutorial, one should consider this step-wise approach. We acknowledge that no testing for reliability or validity evidence was done in this process. Future work is needed to determine the reliability and validity of this method of multimedia tutorial development. 
